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t fz, ^nm^fm 1 ^h7^yi 5 K<*>*#MtaE&A«i* 1 4 £t£tt 

Ltv^^\ itiM^t, ^h7'f7*l 5fcit) f ^h7>f7*160l 

& £ 1 # & o 

[0 0 7 2] 

mm<ofm 2 . 

[0 0 7 3] 
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^-v: 22/ 



1 8 a Kj3V>-C±8|5GR IN-SCHI5 a±Cp - I nP^^-tl 1 7 a rt ? 
fltJi$>L, * h ^ 7°1 8 b K£>^TJL£RG RIN-SCHf5b±i:p-I n 

[0 0 7 4] 

[16 (a) li, HI 5 H&tt& A-AfgifMd^^l-o itiCUt, ^A&coff^ 
i2t:*^^#i#l/-fiili, p-I nP^^-tll 7 a 1*10— SB^cK 
iJV^THJ^T 2 3 a^geg$^L7t:ftjt^^1--?,o ifz, HI 6 (b) (i, i5i: 
£lt&B-B«fffii2l£7FU p - I nP^^-tl 1 7 b gl^MH^ 
THJtTOT-2 3 b«^Htv^:t^^f 0 
[0 0 7 5] 

«ltt'blHlfjf^i : -2 3 a , 2 3 b li, p-I nGaAsPCJ:otii$titfc 
*K WW2 0nm, W-^mi^f6] (EI 6 (a) , (b) H&lt&ftTJ 
ft) CSO/zmOl^W^o itz. ^mm^^>mm^2 2 0 nmTip.— <D 
fflmZ^-fZo ^<Dfz&, 4>>L«U 4 8 0 nm<7)mm<7>%Mffi*- V*m-fZ> 

[0 0 7 6] 

* b Uy°\ 8 a (li3V^-Ci±llI6 (a) tc^f ^ & 0 P fflmS 8 a ^p 
-I nGaAsPn>^ hV 7 _L^ik® WE o TSSM $ tiTiS 0 , 7, h 7 -f ~f 
1 8 bH*3V*-C{±HI6 (b) H^-fi^H, p 8 b f± p — I nGaAsP 

mmmbfi&xmm 1 4 ^Mt^>o -e- lt. i&Kmm 1 3 £ 1 ^--t> hj^r 

[0 0 7 7] 

if, *il^§2 K£>^T. IHtFft&T- 2 3 a . 2 3 b ZWLtftz^tKZ & 
ttt:o^t, 0 7. @8^^tW^o ffimofcifc. .Id-etWH 

[0 0 7 8] 
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^-v: 23/ 



t LT m^hti&Zttrtftykt U -5-^)IHg^Aot±. 110 0 nm~ 1 5 5 
0 nmt* «9 > *«t?ftL(±. 8 0 0 /. mm±3 2 0 0 ^ m&T t Ltv^ e t 
-fete, ^*#^-" 1 f^«^*«S^«tor|&^*«*- KOt- K 
KPBAAti, m&MffiW-* TnJ fc-t Z&W&tZ- ttfX£ h Q -ftzt>*> 



X~$>2>o iit, HISSES Ao* H80nmtU ^l$JJSW£ 3 . 5 

*ISfiL* J 8 0 0 ^mOfc^ Ifc-t- KOt- KWRSA A *±, & 0 . 3 9 
nm<h£*K &^3U£rt s 3 2 0 0 ^(7)^, f&^E- K<7)^- K^PffiA A (i, ft 
0. 1 nmtte&o -r%t>*>, &M$zML*m<1rtU£1r2>lit\ K<o-=e 

[0 0 7 9] 

■&gM<om&2 £*5V>T, 0fJT*&T-2 3 a fi. W7^$ftCJ:o 
■C«-=e- KSrS^-r-So -^HItffl&i : -2 3 a tci^ii^ftftttfi, H 7 Kijrr 



[0 0 8 0] 

Jgiftt^- K£&S$PfiE$-££ J: 9 [Z LTV^ 0 t^E5|t(7) D F B (Distributed Feed 
back) *#frl'-ftltii, *MlL^ 8 0 0 /.mJ^±tf3t, Jfi-$E* 

o ® 7-C(i, f&JS&ft*^ HUO^NMBA A h F*IK 3 ^<D§£Mffi*- K3 1 ~ 



A A = A o 2 / ( 2 • n • L ) (1) 
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3 3 ^fUv^o 
[0 0 8 1 ] 

8 (b) t:^f^n77^f;^tU i£v>e-:?^ft^--»Fm2j£f#4 i 
tSSo .ItUC^U El 8 (a) li. IhI DV-^ftii^^tf^^O^.— K 

[0 0 8 2] 

co ^ titbits ;wr u st^itjp-r^^v^^ 

fgPth^U I^Cl/-^ffi2J^ 7 IU8 (b) iZTF-f £ 7 l,Z, W. 

-7 >f lJt# £ ?# £ d £ ^Plfg h & £ o 
[0 0 8 3] 

i fc, ^mmt- K 3 1-33 coifcftPiUfii (^e- KKHS) A A (i, 0 . 1 n m 

CJ:ot 1 ±^L^«t?ftL7& ? 3 2 0 0 M m&TX&&Ztmi-t L^Ztlz 
[0 0 8 4] 

J: o %M*frh, mMfcmx^? y>U3 OcO^ffiipIA A h 1*1 ^ f *L & 3§ 
[0 0 8 5] 

itJtiE#2 003-3110677 
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^-vl 25/ 



h(±, 3 nmJ^T> WtL<l$2 n mJ^JLT t -f&^R^ab&o 
[0 0 8 6] 

W^lCiotWMlt (RIN) I? , ^ELfc^v^Jflgfcfi 1 

10 0 8 7] 
[0 0 8 8] 

&.It^<b, ^lt^?f otSWfjtt^c 3 a &M^-CJi& <> 

, @«i 1 2 3 a I: «t o jH5 f i ^1*- VHnmiZli 1 4 8 

0 nmfrb%=F-?titzmt%:2>o 
[0 0 8 9] 

-^r% xh7^^i8b mmmmxwM h^l, -e-<aT«BKt±i]*T*& 

^2 3 bmmZtiX^&o Lfc^oT, aAlS(««T^2 3 b^LTSE 
A-£-f\ m^T-2 3 bO/St/rSpfi^ftL&^c t^£>, &*'MfcR<> 1 

4 8 0 nmWiif^o COiH^, Xf7^7*18a T*^^ ti&^ffc?) 
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-t- v*^-irz>v-+fiti±, tp'UtiLK&xifffl:*- Ffflmtim&z>i><Dt%z> 0 

[0 0 9 0] 

ii<7)fi 3 . 

get. [5|-(7)^#^_lic^^x hy^yin^mt, zmm^xh?^ 

[0 0 9 1 ] 

GRIN-SCHi46a, iStti4 7 a, ±£RGR IN-SCHi48a, p 
- I nP^^-t!4 9 a %n%mm LfzX h94y°50zt, TUGR I N- 
S C HH 4 6b, ®14)S4 7 b. _t£RGR IN-SCHJl48b, p-InPX 

^-+MS4 9 btmmmLtzx Y^^-fs o b tzm-rz* fit, 

7°5 0a <7)7R¥^[o]<7)iPsL at. ^h7^7°50b <7>7ft¥77 |n]?)il>I L b tCov^T 
. L a >L b^t^J&jZLT^&o p-I nP7^-t|4 9 a, 49 

[0 0 9 2] 

F7^50a, 5 0b £ i ,h T\ Y 7 J y'frhfoNZKh V—*f 
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^-v: 27/ 



[0 0 9 3] 
[0 0 9 4] 

& Q *:<Dt2tb, ?S14ii4 7 a -eH^L^IMttt, _t£RGR IN-SCHi48a, 
p — I n P^^c— 4 9 aiScfc^p - I nP?77K|6 L T t: — h v 

>*Kjfctfi£*i*o »1t«4 7 b-CI&feLfc&tt, ±iGRIN-SCH 

I4 8b\ p - I n P*^-^JS4 9 b joii^p - I nP^77 KJS 6 L 
tH- h ->>^JCi!ctB$*t4o 1-&*>-^ ffitti4 7a, 4 7 b X5&$L Lfz&M 
, Zti-etiX Yy4y°5 0 a, 50 bt3ZV t ZtLt><D± : &&t&i>*mUm&t LX 

[0 0 9 5] 

v^o *Ite<7)Ii3i:fcv^, ^h7^(7'5 0a, 5 0 b ti-^OipSL a , Lb 
ttttho ^<Dtztb, ^mmmm^^H^X^ U-fiiHt:iiiSttl4 7a 
[0 0 9 6] 

*h:M-7°5 0a, 5 0 b £«^&¥###INI<aJE^£fci\ 

tzibtZp- I n PX^-tl4 9 a. 4 9 b PAUSES Ztitz HI #T*g^-OJS#f*P & 
*IiSLT, ^:<DimMI<Z'D\,*Xi>mtir2> 0 Lfztf^X^ XVyJ -75 0 afrb 
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[0 0 9 71 

b 7°5 0 a, 5 0 b^lMffif lif ^^ft^^o ^r<Dfz£>, f£1$Jf 
4 7 a Kite Ai"* ?Stti4 7 b-^SfcA^iWiKOffi^ffiaL, 

- i: -e, 4 7a, 47b -CH^-t & &3&*&fc •) > ^141 47a, 

47b oias**** o . tpwfcmmz z>ztt%& 0 

[0 0 9 8] 

W-r*ftft^ko«^(±, 19 *>A£ < 

[0 0 9 9] 

t - h v > * jlkisse £ ti& m& t £ a*, ^mmmm 3 k ^ & 

i>^m^&&o I^f^ ^14 7 a. 4 7 bT3S£Lfc3Mi, ^f7^ 
7° 5 0 a , 5 0 b £; <fc t>**<ATffl^i£7& ? fftf£SI& L & £ £ "C, - b 

4 -f 5 0 b7&*<bm&t$*i* l/-+P"7t60iSft^^ 19, DOP^fg;Mi-^> t&K\£ 

[0100] 
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[0101] 

nm<omm3 ^fssj&<^»r®m£^k£-£& - t ^&f*3B«fcaMks 

14* 4 8 a &#4>fiSEj&*fflii U W*HKft*ffl3l't& - <h "CD 0 P Srfi* U kf 

- h y Xof^ £ a - 1 & - t 7i ? -e § £ o 

[0102] 

&ib\ 'S^KiS^T, #M5#i&0:ft££^k£^&*:*Mifip - I nP^7 
y K*5 10KJ¥0**f>-r, p-InPX^-tl49a> 4 9bOjgU?£^ 

[0 10 3] 

h ^^y^Jsit^leltff^-e-O^OOflfji^^k^-iiri-t *>£t£ 
L^o J: 9 &#iftt'-tlt^^ h 7>f ^5 2 a , 5 2bOMi:o^t 
,EI11 (a) ioi^HIl 1 (b) Kl^-To 
[0 10 4] 

XF7^f7"52 a, 5 2 b(i, ZixZrixWi&ZmiR.-t Z> tztbomiftfel- 5 3 a 
, 5 3b*ttSo Elffif&T- 5 3 a 33 J: tf'lIli^T- 5 3 b 14, ^&£J§] 

[0 10 5] 

tBIE#2 003-31 10677 
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i i - 3 c - fit c Ti^§q i ^z^\ mm 

p^DOP, 7£K^A A p t fcf- h y-f X£c7)P^#^ov>TvIlJ^£&.Lft^ r£ 
f^^i3^^v^ DO P £®?$-f&^#><0fcft^A A p^ffJ Lv^IeH^ov^t 
[0 10 6] 

A A p^^$^tD0P^iISLtv^ o }|JJ;e&cfflv^2 o<7)^f$;u--if ^ 
[0 10 7] 

[0 10 8] 

Hi 2fi, MTE.^^z-D^XT^'T^yyx-hho mi 2 t;^-r^7-7(±. « 

i^tfiA A p, li^DOPtf^o H 1 2 H&^T. ffiH 1 i*±D 

OPO«6^^^I*^^i-ffl^-e*i9. ffiHl 2 ^ DOP<7)ft^6tJ^^iA^M 
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^-v: 31/ 



|fi]£ LtlitliA A p7b ? it^:1-^UotL, DOP^lI$tLt^l,ii» 
[0 10 9] 

ffill2«*^, IftiAAp^O. lnm^itt^i^ DOP£l 
0^--b> h&Tlznm-e^&^ttffrfr&o tfz, yMMAAp^O. 8nm 

[0 110] 

ft^i i ioffiifi]?-fiLttftiA a p<7)ftitflfi^^ifr^o ffl«iii<t 

19, tfiiAAp^O. 0 1 nmJ^±i:iJV>tDOP(ift<^-5it»-5o 

[0111] 

f - K^^t^) l/-f )fe^aiItL, KOIWHNIO. 2nmf 

Lf:^ot, fftiAAp^O. 2nm^j:^Ml/-f^r», 
EI 1 3 <T> £ 9 ic^^tt^o 1~&;b*> N tp<is$L&lt&%2>i><DV>, 5kW®.*~ Ym 
±(iM& 0 3t Lfc**& t HtfcK, D O P (Di&mtmffl £ tt 

KoajRM^^cL. m&9^3&i«^- KM^^ts^ft, 

[0 112] 
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AAp = (AA/2) X (2n-l) • • • (2) 

J: -9 «ft^A A p Z&fcttilf iv^ 0 ±|B«95eK*5v*T(iA A = 0. 2 
nmt^S/:*, tSiA A p ICOV^T, 0. lnnu 0. 3 n iru 0. 5nm 

[0 1 13] 

tt*i^- *f#oRf«-r KoraHSA a^ h9>f -/rfcfcu&a* 

0 m&«$*L^^j3-e-tL^3b*o S*«i:iiteiA A p Br5e3llJKJ£U:4>S§ 
mm*- K\ 0Ux.(i\ ft^ifeS<tOM5Ht^3 dBJilT, «fc L< t± 1 0 d 

[0 1 14] 

- Kn±75*m^*)^o/c^-e4>. tsiA a pT&sit^-r&KotL-cm&^d 

H^^-- KO&JSt&H&T U DOPlifl^^o Z<Dtztb, DOP^WJf 
*/j*H*±, El 1 5 GCTFi-J: 9 2 00 U-*fifciZ£ h^Wfa^'*? Y 5 
4, 5 5(:o^ ^^JSJ^±OSB^S^tzM^«9^^v»J:9tz-r*L{f J: 
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^-v: 33/ 



^i-tL(fJ:v^ 0 HI 5 O^BlCioV^T. ^ItgMft^^ h ^ 5 4 H«-r^f§4g 
K5 6 a <hH«ft^^^ h;U5 5 liJS1-£ffe»^- K5 7 a <h(£S& 
^ot^StOO, 3§ig|&*-K5 7 a<7)5tJg(il^-^Oft^:5iJg^OM^ 

m& 3 dB&±t%& tz#>, dop k-^*. z>§m&i& < , d o p <vi&mmm s 

*i& £ <h »±&v\, S fc, f&ig&ft;*.^ h ;i/ 5 5 tcjRi"-6f&16tt-t- K 5 7 b & 
HJg&S*^ h^5 4 icjR-r K5 6btt4 0^^ mm^M 
fi■eD0P^c^±(5^:^^#S:■§■x.^^v> o fcfc, DOP«:$P)i:Mt-6^(: 

[0 115] 

fSiAAp^O. 0 1 nmi^l, ffiKliO. lnml±, 
«t L< {±0. 8 nm&±t Ltz*)^ SfiiA A p t^mm^~ KHJRIA A 

fcri*, (2) ^ZTF-fm&tft&l: 9 t:$SiA A p &t£fcir2>z. tTDOP Z 

v^T, «;W£J£K**1-*5&£Jt>& s 3 (IBM J: W£ L< til 0 dBJ^I*|0$E 

^•fltoi^n dop ^r35trmati Ki&arc § * w - *fmw. * w&-t ^-e # 

[0116] 

±tC^ h7^y^f^$tt/c21iO#^#V-^g^a^*?-^-Cf^$^^> 

IficO «t 9 \^WL^-fZ> z\ t T% iS&^J&OHIK DOP SrS»*WtCfi«i- & - £ ?5 ? T' 
££ c ^WUi±, 0 16 (a) , (b) -C^1-<t9^»itt1-tLijrj:^ 0 [HI 
6 (a) ^ti^:> ±IBL^HO^ftMA A p ZG-TZm-x h7^f^ 
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jsmifp, dop § tL^Mj^Tt^. £ flijfi-r Lit a*-? § * 0 

[0 117] 

itz. Hi 6 (b) MM*^7 
) 6 2 CMLtflfV-fTfclS 9 b £fifj&1-&iji-^ h5>fyffflJU-f 
^15 8 a, 5 8 bfrb<DU—*f3t$:K^KW. : 5c1-2>£7 KA#t£-frT& &u\> 
iji.-X h ?>f y^ftW-f^I5 8 a^<bm#t£*U I/>X6 1 affi*^: 
fcoTtW— »f:}fcfc, Jji— X h 7^7^*#l/-fli5 8 b/^<bm#t£*U l/> 
X6 1 btTO^tLt««6 1 c Zm&LtzV-ifitttfUWL&tiLl]-? 

7^A6 4i:A*t^.-t^t^o HI 1 6 (a) 43 J: 0= EI 1 6 (b) K 

^ $ n v - Hf ti , u - fitofif 4- MwiE-r & - 1 

o 

[0 118] 
[0 119] 

y x a«3g tt & £ t v » tz tb x& & o 

[0 12 0] 
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, ^L«fti p 2 (>A p 1) Zm-f&mbOl&MWt^- FOH, ft^SjlJgt 
?>M5Hi^l 0 d B&T<D&m*^i~ &*^m^<D]feMZ^i- &5£Mm*:- K6 

[0121] 

< fi. IIiAAp#2 0nm^±, £ £ £ tf— h 7 X^ S*t& 
«f5tOif»^&S* , l 4 3 0 nrru HfcfifrbmfttZtlZ I'-fjfeOcf^g^ 
1 4 5 0 nmi:^^J;9 £ 
[0 12 2] 

EI 1 8fi, $£:K^A A p £ 1 . 5 nmt Ltzm&fc&A h 9 >f X^ <b tBtt$ *t 
41/-f^ti*^t^7 7t*-6 0 [HI 8i:^tioi:, ff'tofcRrt* 1 4 4 
7. 5 nmgj£tf)U-^Ki3V>Tft;fc&)£fc03l7fr*l 0 d B J£HT"C* & tS<7) 
^nSHSffi*- K6 7 <h, 4"«ft^l 4 4 9 n m@Jg<7> l/-f3ti:^v^f 
^HtWi^l 0 dBWTtiiIft<7)/h$v«^- K6 8 t^^Ef* 
o %Mm*- K 6 7 fcHigfK*- K 6 8 £ OHO^SHii 0 . 2 6 2 5 n m-C& 
<9, SS&fcllKirt*: 3 7. 6GHzt^o Z<Dtztb, HJ 1 8 iZj^-f^^ 

-C#&£1"£ if- h y ^ X<7)Mtli^ti:il^Ii:^ «3 * m-^-Tctc^-r * ^ >f X 
fcfi£«bfci/* 0 ^W^ffiWMi^(0^7 7 Co^t, mi 9C^to HI 9 

R I N) Co^T, I26tl 1 G H z ftjSK3£*tfc fcf - * fif§£ Ltv^v^ 
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[0123] 
[0 12 4] 

@2 0li, mmoMW, 4 ;£> ^Sff V - -f * v - £ jjxf iJSffif 

[0 12 5] 

^ftii-r^^i^-^me? 2 7*h^>ft-K73t, m 1^x7 4 

<h x 7°'JXA7 5^ «M «B^H]fS#^) 7 6<h, m$t^J&W (PBC 
: Polarization Beam Combiner) 77t, )lc7 r-f ^'7 8 t ?:tt^c 
[0 12 6] 

#2ffrlx-^g7 2 fi. gI2 U;7F1-J:9^ P^ffl^PSTTfi^TJftM^ 

¥®±t3^fnf^^;$ttfc^ h y"7 9Rzfx v u -7° 8 o u x 

2 <7)U-+r^K 2 Z&m-f&o EI 2 1 >f Htf1-K 1 2 (i, fH-f'ji7 h y 

^7° 7 h7^7°8 0 7)^ailt^^^>e-A<7)'t'^Om{^^^1-o tf-A 

(±, BI2 l tcfiftjUT^-r =t o ic, ^<7)>t>^(7)i^«) C^^jS^O ^^^X\iMrt 

Z> o 

[0 12 7] 

^mwv-^rmm.7 2iif7^t , j78 i±u®^LTiR«Mtitib*i.?>o & 
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• * 

[0 12 8] 

y * Y ¥A K 7 3 f±> f^S 7 2 Offll (020 "CJi^fflO) 5ro 

® 7 2 b^^m^J-^jM/c^e-^fflO^— 9-*^&Sr^1"*o "7* hV-i*- K7 3 

[0 12 9] 

Hi P >X 7 4 (±, ^S#P-+F£lg 7 2 OHtrt'J (m 2 0 -e»±£«) 7 2 
a#<bffi*|-£*Lrt:*l <DU-*fJtK 1 i:i2©l/-f^K2 fc**A#t$*L, Hi 
<D\/-*f%K 1 k»20P-f3tK 2 toraRS^^if* «fc 9 *»oftLfilO 
3fc«r***^.fia (Fl, F2) «$«^ffl*^o 0 
[0 13 0] 

^lI/>X7 4li, m 1 ^)l/>XmtW8 3 oTftjf^ntv^, Hi 
1/>X7 4 ti, * h T°7 9^£>mtt£*l*:H l(OW-f|:K 1 O^itt h ^ h 
7>f y°8 0 frbitiHZ ft fzm 2 <DU-*f JtK 2 <D%Mttf, H 1 VsX 7 4 

, H 1 (DU-^JtK 1 JkVF%2 Ol'-tlK 2 ^\ HJRH<7)/h$v^^T-ab 
£H 1 u>X7 4 o^^tt^f £il«i-&fca&, v-4f3t<n>wm<o?\ t ini>s%: < £ 

[0131] 

XA 7 5 ti, Hi U>X7 4 £«^J&»J- 7 7 fcOHKBEifcSJU \M 
Ztltzm KDU-ifJtK 1 S.tfH2 <DU— TltK 2 K^<7)%M* UtJ^f 
LtmittSo ^'jXA7 5lt, BK7 (*^^^i^7-)>#7^) m<D%^ 
1f*7 XX-itb*lT^2> 0 Hi U>X 7 4 3ft»«b*¥tf KfcJBrf&H 1 WH2 OP 
-f*Kl, K2^a^\ yjXA 7 5<7>/S#fK:J: 0 ¥tf £ £*L-Cv>&£ifc, 

iwy;XA7 5 o^cEa$tL*<B&^gj*t 7 7 oft«w*#^K:fc& 1 1 

fcK, MMM7 7^/hM^L#*#P-^v^-^^/hM^1-^»-i:^ 
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[0 13 21 

i2 2 (a) &-7°>) 7 5<Dmf&%7Finn~mm, (b) i^t<D^mm"?$>z> 

¥ffl^^?fM$tL7t:AM®7 5 a <h. ^t5e^JS 0 (0t±3. 2° ±0. 1° ) £ 

&&Ltzmmm7 5 b 

[0 13 3] 

«tlM£7 6 (i> yjXA 7 5 &ii«L£# 10l/-f*K 1 £11 2 <OV-*f 

k i 9 ommzz*tz>o 

[0 13 4] 

iit^M7 7 14, £ l«V-f*K 1 rt ? Att£*L&i£ 1 <0*°- h 7 7 a t 
, ^2<7)W-flK 2 5^Alt£*t&fjl2<7)* 0 - h 7 7 b fc, il (7)*°- h 7 7 a 
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